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LS. Enrichment Corporation Lesd Cascada Integrated
Safety Analysis Meeting Summary

Date:

Oclober 8, 2002

Place: 1.5, Muclear Regulatory Commission {NAC} Offices; Rochkwills, Maryland

Attendees:  Sees Attachment |

Purpose:

The purpose of this fourth pre-application mesting was to discuss with LS. Enrichment
Corporation (USECY), its plans for addressing integrated safely analysis (I1SA) issues applicable
to USEC's Portsmaouth and Paducah gas sentrifugs vranium anrichment test faciity "lead
cascade” licenss applications. The meating, which Tasted about three haurs, was closed to
members of the public and only individuals with "0"° clearances could attend since USEC's
prasentation Included Sscrst Rastrictsd Data. Tha discussion tepic of USEC's previous (third)
pre-application mesting with the NRC, which occurred on May 2, 2002, was alse 15A. The May
2™ masting was apen to the public.

Discussion:

The lead cascade, which will consist of 240 ceptnfuges, is intonded to provida USEC reliability
data on the centrifuge machines and auxiliary systems. The tsad cascads would recycls the
enriched and depleted uranium it producss. The ohly uranium withdrawals from the cascade
will be in the formn of samplss.

At the Qctobar £ meeting, which |asted about three hours, USEC deseribed its [SA
methodology and provided sorms initial 1SA results, USEC 21so Infermed the NRC that it would
nct be submitting its application for the [2ad cascade facility in December 2002 as previously
anticipated but rather in early 20563, USEC is required by its memorandum of undarstanding
with the Department of Ensrgy (DOE) to submit ite application before April 2003,

Foliowing introduction of individurals attending the meeting, USEC staff provided a genera!
revizw of its 1SA methodology applied to the lead casecade. USEC staff had provided a more
detailed diszussion of its [SA methodelogy in the previous pre-application 134 meeting on May
2, 2002. The detailed May 2™ discussion had included a deseription of USEG's methodology
for identifying and evaluating hazards and for defermining potential consequences. This is
documented in NRC's meeting summary dated May 21, 2002 (ML021430212). During the
October 8" meeting, USEC alzo presentad a detailsd review of twe sample cages including the
bounding accldent. Thess examples involved classilisd information. Fallowing the
presentation, USEGC brisfly describad the contents of ite 1ISA Summary document 1hat it wil
submit to the MRC with its lead cascade license application.

Durlrg the meeting, USEG mentioned that it would strive towards baing conservative in
devaloping lts [SA. USEC indicatad that sinca it will not be sclecting tha Fortsmouth ar
Paducah gaseous diffusion plant as ths site for the lead cascads until afier November 15, 2002,



el

it is preparing two separate [ead cascade 13As and applications; ane for Porismouth and ong
for Paducahk. However, USEC will submit one application tothe MRS for the site it sslects aiter
Movember 15, 2002, LSED indicated that the 15A for the lead cascade, which will ba
maintained &t the site, contains a significant amount of classified information, However, USEC
intends to prepars an unclassified |SA Surmmary which will be subrmitted te the NRGC in eariy
2003 with the lead cascade application and will be avallable to the public for review.

Somg of the other slgniffcant iterms discussed during the mesting are as follows:;

1.

Although USEC has not complated its 154 for the lead casgade, the most significant
conseguence that it has identified is from a chemical exposure of an individual to
hydrogen fluaride at the “inlermediate” consequance level as daflned 1n Subpart H of 10
CFR Part 70, NRC staff indicated that in most cases for uranium, the environmental
effluent conceniration criterion contained in 10 CFR 70.61(c}(3) is more restrictive than
the dese criterion for & member of the public contained |n 10 CFR 70.61{c){2). USEC
indicated that it would resvaluzte Its accldent sequences to ensure cormpliance with 10
CFR 70.61(c)(3).

USEC has assumed the member of the public to be located at the shortest distance tao
the Departmeant of Energy (DOE) reservation houndary from the cantar of the lead
cascade. USED will apply conservative metecrolooy to estimata offsite impacts. The
approximate distances betwaen the maximakly exposed member of the public and the
center of the |=ad cascade is 800 meters and 1100 meters for Porlsmouth and
Pad.csh, respectively. As described in the twa existing gaseous diffusion nlant
cerificate application documents, USEC will describe in the lzad cascade application, its
arrangemesnts for preventing adverse impacts from e accident sequence to members of
the public who may be present in the area between the lead cascade fence line and the
DOE reservation boundary at the time of an accident.

USEC indicated that the lead cascade will be designed to withstand a 1000-year return
earthquake.

NRC stalf indicated and USEC agread that although a support systern for an ttemn relied
an for safety (IROFS) may not be Identified as an IROFS, the dapendability of such a
stpport systam should be considered in determining the dependability of the associated
IROFS. MRC staff also indicated the importance of considering the surveillance intervel
es.ablished for an IROFS in estimating the dependablity of the IROFS and tha
lixelihoed of the associated miligated accident sequence.

The MRBC staff indicated that inclusion in the 1SA Summary of one or two detailed
examples lllustrating the application of the 1SA methodology would make NRC's review
of USEC's application more efllclent, This recommendation is also Included in NUREG
1520,

USEC wil conslder uranium's toxicological effects on workers, USEC will also clearly
delineate In the ISA, the IROFS houndarlss, Inltial cendltions and assumpiions wsed in
estimating accldent sequence frequencles. Az approptiate, USEC will suppart ts
probabilistic estimales with deterministic evaluaticns. USEC will comply with the
baselina design criterta contalnad in 10 CFR 70.54 ().



USEC's presentaticn at the meeting included an unclassified and a classifisd handout. At the
end of the meeting, USEC collected the classified handout which conlained Irformation
pertaining to the two examples. USEC's unclassified handowt is enclosed in Altachment 2.

MNHC Action [tems:

Mone.

Attachments: 1. Afttendse list
2. Mesting handout
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AGENDA

Furpasea and Intraduction
Brief Review of Integrated Saféty Analysis (ISA} Methodology

Dizcussion of Sample Case f——

CLASSIFIED
Summary of Bounding Case w—

Preparation of [SA Summary

Conclusions

Feedback and Action Flan




PURPOSE AND INTRODUCTION

+ In accordance with the DOE-USEC Agreement:

+ & license Application for the Lead Cascade is scheduled to be
submitted to the NRC by April 20013

" The Lead Cascade will be sited al one of the Gaseous Diffusion Flart
giles

- Site selection activitizas are underway; both Paducah and
Portsmouth are suitable

= The ISA Team has been prepared a draft ISA for each site

= Purpose of today’'s meefing is fo:

Lead Cascade io facilitate NRC review

¥ Oblzin NRC feadback to ensure the compleled ISA meets expectations

¥ Summarize general confent and preliminary results from the 1SAs for the 19_ .

EE
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PURPQOSE AND INTRODUCTION

The prefiminary resufts of the ISA indicate the following:

1. There would be no off-site radioleyical impact from any of
the potential accident scenarios

2.  The ofi-site chemical consezquences of some of the
potential accidents would he intermediate

¥ Howsver, these ovants ara either in the Unlikely or Highly Unlikely
frequency range and therefore, accaptable

3. Mitigated consequences from potentiaf accidents were
determined to be acceptable based on:

¥ Small amount of inveniory possessed during Lead Cascade
operation

¥ Distance between any postulated accident and the reservation
boundary

Gesign featuras and management measures that will be in effect




HAZARD ANALYSIS DEVELOPMENT

+  Caonsists of two basic acfivities;
+ Hazard Ideniification
v Hazard Evaluation

+  Hazard Identification

¥ Bystematic and cemprehensive process designed to identify all

rhorwr harardnus materials (radiclogical and chemical) and energy
SOUMCes

¥ Hazard |dentiication divided into three steps

— Divigian of facility info sections

— Facility waikdowns

— Screening for Standard Industrial Hazards




HAZARD EVALUATION (HE}

Designed to ensure a comprehensive assessment of facllity hazards
and accidants

Characterizes hazards by mnslderin? potential release mechanisms,
identifying causes of the release, astimating inftiating event frequency,
and astimating consequenceas of the refease

|dentifies risk and focuses attention on those events that pose
unacceptable risk ta the public and workers

Identifies potential preventive & mitigating features

Ultimately determines miti?ate:l frequency and consequence level, and
mitigated risk by applying ltems Relied On for Safety

HE scope ineludes: Process events, Natural phenomena, Extarnal
events

Consideration of the entlre spectrum of possible events for a given
hazard in terms of both frequency and consequence levels

Hazards addressed ‘té)lr:nther programs and regulations (e.g., PSM,
O3HA, RCRA, BOT, EPA) are considered only fo the extent that loss of
control of the hazard could resulf in a radiclogical or chemical release




HAZARD EVALUATION PROCESS

= Divided into four major steps:
v [dentification of Initial Conditions
¥+ Unmitigated Hazard Evalustlan

¥ Selection of Controls (IROFS), as raquired

« Mitigatad Hazard Evaluation




ASSUMPTIONS & INITIAL CONDITIONS

Used to establish an analysis reference basellng
Specific conditions that are part of fagility operations
Used to clarify a point of analysis

May include and inherently cradit specific assumptions,
inventory information, or specific passive design features

Examples:

v On average, over 20 vehicle trips per day utllize the access road
ahd pass the diess| generatar {uel staorage tank

¥ Facility and process inventories are limited {0 8 maximum spacified y
inventory ey

¥ Bite access conleal limis the public from diving vehicles onsite




UNMITIGATED EVALUATION

» Perfaormed to determine risks involved with the facility and its
associated operations without regard for safety controls or
programs

= No credit is taken for preventive or mitigative featares other than
the specifiad Inifial Conditions

= Unmitigatad HE Table information includes;
v Event category and number

¥ Paostulated event description {including (ecaton, hazard sourge and mode
of cperation)

Causes
Upprevented frequency level
Linmitigated consequance level (ansite and offsite)

Unmitigated risk bin

+
-
-
v




UNMITIGATED EVENT FREQUENCY ESTIMATES
QUANTITATIVE DEFINITICNS OF LIKELIHOOD

Linmitigated event frequency estimates are largely qualitative, but
may have semi-guantitative elements.

Based on initial cause(s} of the event and any additional conditianal
probabilities that represent the progression of the event from the
initiator ta the point of a release

Can be determined from engineering judgment or a variety of sources.
Uncertainties accommodated by estimating in the conzeryvativa
direction. Esfimates are binned into the following Likelihood Levels

Mot Uilikeclye HU £ 1T S
Uhilfliedy U 10 ef 10 e
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UNMITIGATED CONSEQUENCE LEVEL

Posa or exposura at specifled receptor locations based on unmitigated
release of hazardous material

Funciicon of

'
-
-
-

'

Tvpe and characteristics of the hazard
Curantity of hazardous matarial raleasar
Feleaze mechanism

Felallve lncatlon of the reloase

Relevant trenspor charactadstlos

Evaluated at throe receptor locations

Public - Everyona ouislde Canlrelled Area {same as GODP Reservafion Boundary)
Worker -':UI'ItI'O”E% f_\,%g% - Indlviduals sulslde the sccupled area of the hazard
[outside the Restncted Area) bul withln ke boundary of the Contratled Arsa

Waorker - Resiicted Area - Individuals immedialaly adjacent o, or [n, the occupied
arca of the hazarg f.e., within the Resticted Arsd)




RADIOLOGICAL RELEASE CONSEQUENCES

+  CQualitative or semi-quaniltatlye assessment, based on the
"saurce term” for the event, |.e., amount of hazardous materlal
that Is assumed to be released and subsequently becomes
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CHEMICAL CONSEQUENCE LEVEL

Clhemice Conseyuenre Levels fir Evaluated Receptins
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RISK BINNING MATRIX, PUBLIC
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RISK BINNING MATRIX, WORKER-CA
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Risk Binning Matrix, Worker-RA
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VALUE OF PREVENTIVE AND MITIGATIVE IROFS

» Initial Preventive Values {Frequency Reduction):

¥ Administrative Canfrol 101
¥ Active Design Control 102
¥ Passive Design Conirol 102

¥ Values are modified as necessany on a case-hy-case basis, based on
the nature of the event and the strength of the control

+ Inittal Mitigative Values of IROFS (Consequence Reduction):
¥ Evacuation {Warker A} 14100
¥ Alert & Notification - Shelter or Evacuation (Worker CA) 14100

¥ Alert & Notfication - Shelter or Evacuation {Public) iM10

¥ Values are modified as necessary on a case by case basis, based on
lhe nature of the release event




SAMPLE CASE AND BOUNDING CASE
(CLASSIFIED Handouts)

+ Sample Case
¥ Explosion/Daflagration of Diesel Fuei Storage Tank

+ Bounding Case

-+ Lerge Fire in Process Building




HAZARD ANALYSIS SUMMARY

Hazard identification involves a systematic and comprehensive
process designed to identify all known hazards

The hazard evaluation process is designed to ensure a
comprehensive assessmsnt of facility hazards and accidents

The technigue identifies risk and focuses attention on those
events that pose unacceptable risk to the public and werkers

The purpose of the unmitigated/mitigated approach is to
demonstrate that the selected preventive and mitigating [ROFS
reduce the event risk to a level that meet the 10 CFR 70.61
performance requirements




PREPARATION OF ISA SUMMARY

+  |SA Summary being prepared hased on resulis of ISA

« NUREG-1520, Standard Review Flan for the Review of a License
Application for a Fuel Cycle Facility, being used as guidance

* The contents of the ISA Summhry are specified in 10 CFR 70.65
and include the following nine-topics:

¥ General description of the ske
¥ General degeription of the fasiliy

¥" Description of facility processes, ‘harards, and types of accident
Sequences

¥ Dempnstration of compliance with 10 SFR 7061 performance
requirsments

Description of the ISA team gualifications and 1SA methods

v
v Descriptive list of IROFS

+ Description of acuts cheniica! exposure standards used
¥

¥

Descriptive list of sole IROFS
Definition of the terms “credible,” “unfikely,” and "highty unlikely"

\.(

ES

LISTC



CONCLUSIONS, FEEDBACK, ACTION PLAN

= Site selection far the Lead Cascade will be completed later this
year

»  USEC plans fo submit the ISA Summary In suppart of the Lead
Cascade License Application by early next yvear

=  Eased on the results from the draft, consequences of mitigated
accidenf scenarios are acceplahle

_» USEC is prapared to supporf NRC site visits and meetings {o N
cive discuss the 1ISA and ISA Summary and is receptive to any other 52
ways o facilitate the review

A



